Irrespective of the cause of kidney injury, development of renal fibrosis may likely result after prolong insult by the etiologic agent. Inflammatory process associated with an increase in number and activity of mast cell (MC) has been implicated in the development of renal fibrosis. Renal fibrosis occurs through the activation of MC by immunoglobulin E (IgE) binding to high-affinity receptor on its surface. After IgE binding, MC release inflammatory mediators such as histamine, MC protease, cytokines, and chemokines. Aim: This study was designed to investigate the possible role of IgE in the development of renal complication in subjects with Type 2 diabetes. Materials and Methods: A total number of 165 subjects comprising ninety obese diabetic cases (test group) and 75 nondiabetic controls were recruited in this study. The test group was further divided into those with poor glycemic control (n = 45) and those with good glycemic control (n = 45) using glycated hemoglobin (HbA1c). Urine microalbumin was determine using turbidimetry immunoassay, C-reactive protein (CRP) using latex-enhanced immunoturbidimetry assay, IgE, insulin, chymase, and tryptase were estimated using ELISA and HbA1c were estimated by high-performance liquid chromatography. Results: There was statistically significant difference in the mean values of microalbumin, IgE, CRP and HbA1c, chymase, and tryptase in the test group compared with controls (P < 0.01). We found a positive correlation between microalbumin excretion rate and IgE, HbA1c, tryptase, and chymase (P < 0.01). Conclusion: The findings of this study suggest that glycemic control associated inflammatory process involving MC degranulation may contribute to the development of diabetic nephropathy. 
intRoduction
Renal complications associated with diabetes mellitus (DM) is a major health problem worldwide. [1] Out of the numerous theories proposed to be responsible for the development of diabetic nephropathy (DN), inflammation appears to be the critical pathway for the development and progression of this complication. [1] DN affects more than one-third of patients with Type 1 DM and up to 25% of all patients with Type 2 DM, it is an extremely common complication of DM and profoundly contributes to patient morbidity and mortality. [2] DN is pathologically characterized by thickening of the glomerular basement membrane and mesangial expansion with progression into glomerulosclerosis, tubular necrosis, and interstitial fibrosis, which ultimately result in renal failure. [3] DN is characterized by a progressive rise in urine albumin excretion, coupled with increasing blood pressure (BP). Although there are many risk factors responsible for the development of DN, the main factors responsible for its initiation and progression are sustained hyperglycemia and hypertension. Those affected will have progressive deterioration of renal function, declining of glomerular filtration and eventually end-stage renal disease (ESRD). [4] [5] [6] [7] Once renal function starts declining, it can result in a higher frequency of renal and extra-renal events, including cardiovascular events. Therefore, slowing renal function decline is one of the main areas of focus in DN research, and novel strategies are urgently needed to prevent diabetic kidney disease progression. Regardless of the type of injury and etiology, kidney fibrosis is the commonly the final outcome of progressive kidney diseases, and it results in significant destruction of normal kidney structure and accompanying functional deterioration. [8] In addition to mast cell (MC) involvement in asthma and allergic responses, recent evidence suggest their role in Type 2 DM and DN. [9, 10] Evidence provided by previous studies suggests that MCs contribute to renal diseases mainly by promoting tubular interstitial injury; however, evidence of the involvement of MCs in DN is still scarce, and their exact role remains poorly understood. [11] The aim of the present study was to examine the association between immunoglobulin MC activation and development of renal complications in diabetic patients.
MateRials and MetHods

Study area
This study was conducted on diabetic patients attending metabolic clinic at Federal Medical Centre, Owo, Ondo State. This Medical Center is a tertiary health institution in Owo, Ondo State. A total number of 165 subjects were recruited in this study. Seventy-five apparently healthy individuals were used as control and ninety diabetic patients took part in the study. Ethical approval was obtained from the Hospital Ethics and Research committee (permission grant No. FMC/ OWO/380/VOL.XXV/60), and a well-documented informed consent were obtained from all participants before specimen collection. Personal data and questionnaire include personal information such as name, age, gender, address, marital status, and lifestyle. All participants were fasted for 10-12 h to determine plasma glucose and insulin levels. A total of 5 ml of blood was collected from each participant. Two milliliters into ethylenediaminetetraacetic acid tubes for immunoglobulin E (IgE), glycated hemoglobin (HbA1c), two milliliters into plain bottle for C-reactive protein (CRP), chymase and tryptase while the remaining 1 ml was used for fasting glucose. A 24 h urine specimen was obtained in a clean wide-mouthed bottle containing preservative for microalbumin estimation.
Subjects with diabetes were grouped according to American Diabetes Association criteria. [12] Diabetes was classified with a fasting plasma glucose ≥7.0 mmol/L or 2 h-oral glucose tolerance test ≥11.1 mmol/L. Control subjects were nondiabetic and nonhypertensive healthy controls. Glycemic control was defined according to the International Diabetes Federation as HbA1C <6.5%. [13] All participants with a previous history of renal disease, asthma and/or allergic reactions were excluded from the study.
Measurements
Height and weight were measured with the subjects wearing light underwear and without shoes. Body mass index (BMI) was calculated by dividing body weight in kilogram by height in m 2 . Homeostatic model assessment for assessing insulin resistance (IR); homeostasis model assessment-IR (HOMA-IR) was determined using the formula (glucose [nmol/L] × insulin [µU/mL]/22.5). [14] Quantitative estimation of IgE concentration was determined using solid phase ELISA method (kits produced by Leinco Technologies, Inc.). Urine albumin was analyzed using turbidimetric immunoassay and CRP by Latex enhanced immunoturbidimetry method both using kits from AGAPPE diagnostics with a reference range of 1-3 mg/l. Glycosylated hemoglobin was estimated using high-performance liquid chromatography, [15] plasma chymase and tryptase levels were determined as described previously. [15] The SPSS (Statistical Package for Social Sciences) Developed by SPSS Inc. (Chicago, United States of America) was used for the statistical analysis. Values obtained from the study were expressed as mean ± standard deviation. Statistical difference between groups was expressed using one-way ANOVA and the association between variables was determined using bivariate correlation; P < 0.05 was regarded as statistically significant.
The anthropometric details of study participants are shown in Table 1 . Of the total 165 participants 84 were female (50.9%), and 81 were male (49.1%). We recorded a significant difference in BMI, systolic and diastolic BP (P < 0.05) when diabetic patients were compared with controls. Table 2 shows the mean and standard deviation of biochemical parameters between groups, one-way ANOVA reveals a statistically significant difference in urinary albumin, fasting blood glucose (FBG), insulin, HOMA-IR, IgE, HbA1c, CRP, chymase, and tryptase. Table 3 shows the result of Pearson correlation; A strong positive correlation was observed between urine albumin versus, IgE, HbA1c, tryptase, and chymase in the DPC group and between microalbumin and HbA1c only in the DGC group (P < 0.01).
Results and discussion
DN is becoming an increasingly important cause of morbidity and mortality worldwide, largely due to increase in the prevalence of Type 2 DM. Multiple mechanisms contribute to the development and outcomes of DN, such as an interaction between metabolic abnormalities, hemodynamic changes, genetic predisposition, inflammatory milieu and oxidative stress, constituting a continuous perpetuation of injurious factors for the initiation and progression of both of DM and DN. [16] Poor glycemic control and elevated systolic BP further exacerbate the disease progression to proteinuria, nodular glomerulosclerosis, tubulointerstitial injury and a decline in glomerular filtration rate (GFR) which can eventually lead to ESRD. [17] Clinical DN develops in a sequence of stages beginning with initial increases in GFR and intraglomerular capillary pressure, glomerular hypertrophy, and albuminuria. Inflammation plays an essential role in the progression of DN. Recent evidence indicates that innate immunity, rather than adaptive immunity, is the major driving factor in the inflammatory response in diabetic kidneys. [18] The increase in plasma concentration of inflammatory markers are associated with DM and DN. [11] Accumulating evidence indicates that age, sex, obesity, hypertension, IR, decreased β-cell sensitivity, hyperinsulinemia, HbA1c, and CRP are related to DM and its complications. [19] Our result show as an increase in systolic BP, BMI and waist-hip ratio [ Table 1 ] in diabetic groups when compared with controls. This further substantiates previous evidence supporting the role of obesity and BP in the development of DN. [20, 21] Our data further show that significant difference exists in biochemical parameters such as FBG, HbA1c, IgE, CRP, chymase, and tryptase in diabetic patient when compared with control [ Table 2 ]. Although it is clear that human genetics represents an important factor in the development of DN as some patient often do not develop this complication despite poor glycemic control. [22] Our result suggests poor glycemic control may play a crucial role in the development of DN and other complications associated with the disease.
Obesity and Type 2 DM are characterized by altered cytokine production and subsequent activation of inflammatory cytokines interleukin 4 (IL4). [23] IgE production by normal human lymphocytes is induced by IL4 and inhibited by interferon gamma. [24] MCs, which are localized in various organs including the lungs, heart, and kidneys, play a central role in the pathogenesis of diabetic complications. MCs infiltrate the kidney and are degranulated in renal diseases, releasing pathologically active substances such as chymase and tryptase. [25] Chymase is associated with accumulation of advanced glycation end product in the diabetic renal vasculature while tryptase is implicated in the development of renal interstitial fibrosis by increasing the production of extracellular matrix protein. [26] Our result show an association between microalbuminuria (MAU), IgE, MC chymase, tryptase, and glycemic control when subject were compared with controls [ Figures 1 and 2] .
The increased IgE observed in the study test group may likely be due to increased IL4 and proinflammatory activities that are further exacerbated by poor glycemic control. [24] We want to stress the limitation to the data presented in this study although we determined insulin concentration to calculate HOMA-IR, we did not consider subject that were on insulin therapy. Further, still, the possible effect of other diabetic complication could have on the study parameters were not also prioritized.
The renin-angiotensin-aldosterone system (RAAS) is considered an endocrine system that produces renin in the kidney renin generates angiotensin I (Ang I) through angiotensinogen. Ang I produces Ang II through angiotensin-converting enzyme (ACE), the Ang II produced binds to specific receptors on the adrenal cortex, to initiate the release of aldosterone. [27] Aldosterone is effector molecule of the RAAS, whose synthesis and secretion are stimulated by Ang II through the angiotensin Type 1 receptor in the adrenal cortex. Through specific actions on the distal nephron of the kidney, aldosterone promotes sodium reabsorption, water retention, and potassium and magnesium loss, thereby modulating extracellular space volume and BP. [28] In MAU and proteinuric Type 1 and 2 diabetic patients, numerous studies have demonstrated that treatment of hypertension, irrespective of the agent used, produces a beneficial effect on albuminuria. Aggressive targets for BP control in diabetic patients have been shown to result in reduced development and retardation in the progression of incipient and overt nephropathy, as well as decreasing macrovascular events. [29] The use of ACE inhibitors to slow down the progression of DN has been widely accepted in the clinical settings. [30] About 85% of subjects in the diabetic group of our study were on antidiabetic and antihypertensive drugs. Some of the participants had a course to change therapy from one drug to another as prescribed by their physician but we do not have the details of the specific drugs.
The degree of urine albumin/protein is associated with the progression of kidney disease via the activation of tubular ACE inhibitors or inflammatory pathways. Strategies to decrease proteinuria with renin -angiotensin system (RAS) blockade have been shown to be partially renoprotective. However, 30% of DNs occur in the absence of significant proteinuria, suggesting that other pathways have a role in the pathogenesis of the condition, and recent clinical trials raise questions about the significance of strong RAS blockade using a combination of RAS inhibitors in DN patients. [1] conclusion Our result suggests that poor glycemic control and the inflammatory process may play a pathogenic role in the development of DN. Our data further supports the opinion that MC activation and release of tryptase and chymase are associated with renal damage in diabetic patients.
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